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SECTION 1. GENERAL REQUIREMENTS 

1.1 Scope .  

T h i s  s p e c i f i c a t i o n  p r o v i d e s  a g e n e r a l  d e f i n i t i o n  of  t h e  VEGA 

v e h i c l e  s y s t e m  t o  be  u s e d  b y  t h e  N a t i o n a l  A e r o n a u t i c s  and Space  

A d m i n i s t r a t i o n  i n  c o n d u c t i n g  v a r i o u s  t y p e s  of  s p a c e  f l i g h t  

e x p e r i m e n t s .  T h i s  document d e s c r i b e s  t h e  c o m p l e t e  VEGA v e h i c l e .  

1 . 2  Comple te  Sys tem.  

1 . 2 . 1  Sys tem D e s c r i p t i o n .  L - 3  
1.2.1.1 The VEGA v e h i c l e  i s  a t h r e e - s t a g e  r o c k e t  c a p a b l e  

of  p l a c i n g  p a y l o a d s  up  t c  a p p r o x i m a t e l y  5000 pounds i n t o  o r b i t ,  

o r  s e n d i n g  a p p r o x i m a t e l y  600 pounds o f  p a y l o a d  o n  a n  e s c a p e  

m i s s i o n .  The f i r s t  s t a g e  i s  a m o d i f i e d  S e r i e s  D ATLAS. The 

second  s t a g e  i s  composed of  a G e n e r a l  E l e c t r i c  405-”engine  

and t a n k s  f a b r i c a t e d  on s t a n d a r d  ATLAS t o o l i n g .  The t h i r d  s t a g e  - 
G 

-&A 4- i s  powered b y  a JPL-deve loped ,  6 0 0 0 - p o u n d - t h r u s t  N2O4 - N2H4 

p r o p u l s i o n  s y s t e m .  The p a y l o a d  compartment  i s  mounted on t o p  

of t h e  t h i r d  s t a g e .  

1 . 2 . 1 . 2  The VEGA i s  g u i d e d  t o  t h e  p r o p e r  i n j e c t i o n  

c o n d i t i o n s  by an  ICBM-type ___-__ 1” .- - r a d i o - g u i d a n c e  s y s t e m  mounted i n  

t h e  second  s t a g e  and a s i m p l e  i n e r t i a l  s y s t e m  i n  t h e  t h i r d  

s t a g e .  Such i n s t r u m e n t a t i o n ,  s u p p o r t ,  and t e s t  equipment  a s  

a r e  n e c e s s a r y  t o  t e s t  and f i r e  t h e  VEGA and e v a l u a t e  t h e  f - l i g h t  

p e r f o r m a n c e  a r e  t o  b e  p r o v i d e d .  d = L A ?  
~ I-j 

c__-- - 
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1 . 2 . 2  M i s s i o n  C a p a b i l i t i e s .  

1 . 2 . 2 . 1  G e n e r a l .  The VEGA v e h i c l e  w i l l  be c a p a b l e  of 

c a r r y i n g  a s u f f i c i e n t  p a y l o a d  i n t o  o r b i t  or t o  e s c a p e  v e l o c i t i e s  

such  t h a t  e x p e r i m e n t s  i n  t h e  development  of s p a c e  f l i g h t  e q u i p -  

ment or i n v o l v i n g  d e t e r m i n a t i o n  of s p a c e ,  l u n a r ,  and p l a n e t a r y  

c o n d i t i o n s  c a n  be c o n d u c t e d .  

1 . 2 . 2 . 2  S p e c i f i c .  The i n i t i a l  f l i g h t  e x p e r i m e n t s  w i l l  

be p l a n n e d  t o  p r o v e  t h e  d e s i g n  of t h e  v e h i c l e  and a s s o c i a t e d  

equipment  b y  r e l a t i v e l y  s imple  s a t e l l i t e  and s p a c e  p r o b e  m i s s i o n s .  

S c i e n t i f i c  measurements  w i l l  be  of s e c o n d a r y  i m p o r t a n c e  d u r i n g  

t h e  i n i t i a l  p h a s e .  h + - y  -?  
1.2 .2 .3  S a t e l l i t e .  The VEGA v e h i c l e  w i l l  be u s e d  t o  

conduc t  a v a r i e t y  of s a t e l l i t e  e x p e r i m e n t s  r e q u i r i n g  r e a s o n a b l y  

p r e c i s e  o r b i t s  a t  h i g h  and l o w  a l t i t u d e s ,  i n c l i n a t i o n s ,  and 

e l l i p t i c i t y ,  A l though  i n i t i a l  f l i g h t s  w i l l  be f r o m  t h e  A t l a n t i c  

Missi le  Range ,  l a t e r  e x p e r i m e n t s  may be f l o w n  f r o m  t h e  P a c i f i c  

Missile Range o r  an  e q u a t o r i a l  s i t e .  

1 .2 .2 .4  Lunar .  The VEGA v e h i c l e  w i l l  be c a p a b l e  of 

p e r f o r m i n g  s u c h  m i s s i o n s  a s  l u n a r  s a t e l l i t e ,  l u n a r  l a n d i n g s ,  

and c i r c u m l u n a r  f l i g h t s  c a r r y i n g  s u f f i c i e n t  p a y l o a d  t o  c o n d u c t  

u s e f u l  s c i e n t i f i c  and t e c h n o l o g i c a l  e x p e r i m e n t s .  

1.2.2.5 Deep Space .  Deep s p a c e  m i s s i o n s ,  such  a s  Mars  

I n  and  Venus p r o b e s ,  w i l l  be  per formed w i t h  t h e  VEGA v e h i c l e .  

a d d i t i o n ,  e x p e r i m e n t s  i n  t h e  deve lopment  o f  s p a c e  n a v i g a t i o n ,  

communicat ion s y s t e m s ,  and f l i g h t - p a t h  c o r r e c t i o n  s y s t e m s  w i l l  

be c o n d u c t e d .  
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1.2 .3 .1  S i t e s .  The VEGA v e h i c l e , ' i t s  g round  s u p p o r t  

s y s t e m ,  and t h e  i n s t r u m e n t a t i o n ,  t r a c k i n g ,  and  g u i d a n c e  e q u i p -  

ment s h a l l  be  d e s i g n e d  so  t h a t  o p e r a t i o n  f r o m  e q u a t o r i a l  s i t e s  1 
w i l l  be p o s s i b l e  w i t h o u t  major  r e v i s i o n s  i n  d e s i g n .  Where 

i ?  

s p e c i a l  f e a t u r e s  a r e  r e q u i r e d  f o r  e q u a t o r i a l  f i r i n g  o p e r a t i o n s ,  1 i I 

I 

I 
t h e s e  w i l l  b e  i n c o r p o r a t e d ,  b u t  n o t  i n  s u c h  a way a s  t o  i n t e r f e r e ;  

I 
w i t h  t h e  a t t a i n m e n t  of t h e  s p e c i f i e d  s c h e d u l e  of  f i r i n g s  f rom 

/ 
t h e  A t l a n t i c  Missile Range o r  t h e  P a c i f i c  Missile Range.  

1.2.3.2 T r a n s p o r t a b i l i t y .  A l l  e l e m e n t s  of  t h e  v e h i c l e  

and a l l  g round  equipment  s h a l l  be  a s  m o b i l e  a s  p r a c t i c a l ,  a n d ,  

i f  p o s s i b l e ,  s h a l l  b e  packaged  f o r  t r a n s p o r t  t o  s u r v i v e  t h e  

same e n v i r o n m e n t s  a s  t h o s e  s p e c i f i e d  f o r  t h e  ATLAS i n  t h i s  

a p p l i c a t i o n .  S e p a r a t e  t r a n s p o r t  of  t h e  v e h i c l e  s t a g e s  i s  

a c c e p t a b l e .  

1.2.3.3 Launchinq  Env i ronmen t .  

1 . 2 . 3 . 3 . 1  Weather .  The v e h i c l e  and a s s o c i a t e d  

s y s t e m s  must  b e  c a p a b l e  of  l a u n c h i n g  w i t h  a h i g h  p r o b a b i l i t y  
70% 

a%* E- 
a t  a g i v e n  time. T h e r e f o r e ,  t h e  wind and w e a t h e r  c o n d i t i o n s  

c a n n o t  b e  r e s t r i c t i v e ;  a s u c c e s s f u l  l a u n c h i n g  must b e  p o s s i b l e  

u n d e r  a l l  r e a s o n a b l e  w e a t h e r  c o n d i t i o n s  e x p e c t e d  f o r  t h e  g i v e n  

s i t e  and d a t e .  Extreme c o n d i t i o n s ,  s u c h  a s  h u r r i c a n e s  and  . \  

t o r n a d o e s ,  a r e  e x c l u d e d .  r;c PnR +-? (JvA,rcv-$;* )  

1 . 2 . 3 . 3 . 2  P r o t e c t i v e  Equipment .  Dur ing  p r e -  

p a r a t i o n s  f o r  f i r i n g ,  a l l  systems must w i t h s t a n d  t h e  l o c a l  

e n v i r o n m e n t ,  n o t  r e q u i r i n g  h u m i d i t y  o r  a i r - t e m p e r a t u r e  c o n t r o l  

e x c e p t  a s  a p p l i e d  t o  i n t e r n a l  o r  s p e c i a l  e q u i p m e n t .  Sun s h a d e s  
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and r a i n  s h e l t e r s  a r e  p e r m i s s i b l e .  All equipment  s h a l l  be  

d e s i g n e d  f o r  r e l i a b l e  and c o n s i s t e n t  o p e r a t i o n  w i t h i n  s p e c i f i -  

c a t i o n  t o l e r a n c e s  o v e r  an  ambient  a i r  t e m p e r a t u r e  r a n g e  of  

+25 t o  +llO°F, w i t h  r e l a t i v e  h u m i d i t y  up t o  100 p e r  c e n t .  A l l  

equipment  s h a l l  be c a p a b l e  of s t o r a g e ,  p r e p a r a t i o n ,  and a l e r t -  

h o l d i n g  times c o m p a t i b l e  w i t h  t h o s e  r e q u i r e d  f o r  t h e  ATLAS 

b o o s t e r  i n  t h i s  a p p l i c a t i o n .  

1 .2 .3 .4  F i r i n q  C o n s t r a i n t s .  The m i s s i o n s  r e q u i r e d  o f  

t h i s  v e h i c l e  i n c l u d e  l u n a r  and i n t e r p l a n e t a r y  e x p e r i m e n t s  which  

a r e  r e s t r i c t e d  t o  l i m i t e d  f i r i n g  times of a few h o u r s  o r  m i n u t e s  

on e a c h  of s e v e r a l  s u c c e s s i v e  d a y s .  All s y s t e m s  must accommodate 

t h i s  c o n s t r a i n t .  I n  t h e  e v e n t  t h a t  a f i r i n g  time i s  m i s s e d ,  i t  

must  be p o s s i b l e ,  w i t h o u t  damage o r  d e g r a d a t i o n  of  t h e  e q u i p m e n t ,  

t o  c a n c e l  and r e s c h e d u l e  f o r  t h e  f o l l o w i n g  d a y .  Unloading  and 

r e l o a d i n g  of  p r o p e l l a n t s ,  d i s a r m i n g  and r e a r m i n g  of s a f e t y  and 

e x p l o s i v e  d e v i c e s ,  r e s e t t i n g  of  c o n t r o l  p a r a m e t e r s ,  and a l l  

o t h e r  such  o p e r a t i o n s  a s  n e c e s s a r y ,  must b e  p s s s i b l e  d u r i n g  a 

p e r i o d  which v a r i e s  w i t h  t h e  m i s s i o n ,  b u t  i s  g e n e r a l l y  c l o s e  t o  

24 h o u r s .  On i n t e r p l a n e t a r y  m i s s i o n s  where two v e h i c l e s  a r e  

p r e p a r e d  f o r  n e a r l y  s i m u l t a n e o u s  l a u n c h i n g ,  t h i s  r e q u i r e m e n t  

may be met i f  d e s i r e d  b y  exchang ing  t h e  r e a d y  s t a t u s  be tween t h e  

two l a u n c h e r s ,  so  t h a t ,  e f f e c t i v e l y ,  a f i r i n g  c a n c e l l a t i o n  and 

r e s c h e d u l e  t ime of n e a r l y  48  h o u r s  can  be made a v a i l a b l e .  

D u r i n g  t h e  f i r i n g  i n t e r v a l s ,  and be tween s u c c e s s i v e  i n t e r v a l s  

a s  d e f i n e d  above ,  a l l  equipment  m u s t  be  c a p a b l e  of a c c e p t i n g  

t h e  v a r y i n g  p a r a m e t e r  i n p u t s  o c c a s i o n e d  b y  t h e  mot ion  of  t h e  
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e a r t h  and o t h e r  b o d i e s ,  and of t r a n s l a t i n g  t h e s e  i n p u t s  i n t o  t h e  

r e q u i r e d  c o n d i t i o n s  f o r  s u c c e s s f u l  c o m p l e t i o n  o f  t h e  l a u n c h i n g ,  

p r o p u l s i o n ,  g u i d a n c e ,  t r a c k i n g ,  t e l e m e t e r i n g ,  r a n g e - s a f e t y ,  and 

p a y l o a d  e x p e r i m e n t  p h a s e s  of  t h e  o p e r a t i o n .  

1.2.3.5 O v e r a l l  R e l i a b i l i t y .  The c o m p l e t e  s y s t e m  s h a l l  

b e  d e s i g n e d  t o  y i e l d  t h e  h i g h e s t  p r o b a b i l i t y  of  s u c c e s s  f o r  a 

g i v e n  e x p e r i m e n t ,  and s h a l l  be d e s i g n e d  t o  a c h i e v e  t h i s  p r o b a -  

b i l i t y  of s u c c e s s  d u r i n g  e a c h  s u c c e s s i v e  a s t r o n o m i c a l l y - a v a i l a b l e  

l a u n c h  time. For  t h e  p u r p o s e  of  t h i s  s p e c i f i c a t i o n ,  t h e  p roba -  

b i l i t y  of s u c c e s s  f o r  t h e  v e h i c l e  sys t em s h a l l  be d e f i n e d  a s  t h e  

p r o b a b i l i t y  of  i n j e c t i n g  t h e  p a y l o a d  i n t o  t h e  p r e s c r i b e d  o r b i t  

w i t h i n  t h e  c o o r d i n a t e  t o l e r a n c e s  s p e c i f i e d  f o r  t h e  p a r t i c u l a r  

m i s s i o n .  

1 .2 .4  Guidance  R e q u i r e m e n t s .  

1 . 2 . 4 . 1  G e n e r a l .  The g u i d a n c e  s y s t e m  f o r  t h e  VEGA v e h i c l e  

s h a l l  c o n s i s t  of t h r e e  m a j o r  p a r t s :  

(1) The ground-complex p o r t i o n  o f  an  e x i s t i n g  ICBM r a d i o -  

g u i d a n c e  s y s t e m ,  t o  b e  l o c a t e d  a t  t h e  l a u n c h  s i t e .  

( 2 )  The v e h i c l e - b o r n e  p o r t i o n  of t h e  ICBM r a d i o - g u i d a n c e  7 I t  s y s t e m ,  t o  be c a r r i e d  i n  t h e  second  s t a g e .  

( 3 )  A s i m p l e ,  l i g h t w e i g h t  , b o d y - f i x e d  i n e r t i a l  g u i d a n c e  

s y s t e m  t o  be  c a r r i e d  i n  t h e  t h i r d  s t a g e .  

1 . 2 . 4 . 2  Rad io  Guidance .  The r a d i o - g u i d a n c e  s y s t e m  w i l l  

p r o v i d e  f o r  s t a g i n g ,  p a t h  c o r r e c t i o n ,  and s h u t o f f  s i g n a l s ,  a s  

r e q u i r e d  f o r  t h e  f i r s t  and second s t a g e s .  The s y s t e m  w i l l  p r o v i d e  

s t e e r i n g  commands f o r  t h e  a u t o p i l o t  s y s t e m s  of  t h e  f i r s t  and 

s e c o n d  s t a g e s .  If r e a s o n a b l y  a c c u r a t e  ( *30 f t / s e c )  c u t o f f  f o r  
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-I. 

1. t h e  GE 405-"engine i s  n o t  a v a i l a b l e ,  t h e  ground equipment  of  t h e  

r a d i o - g u i d a n c e  sys tem w i l l  be  r e q u i r e d  t o  compute and t r a n s m i t  

i n i t i a l  c o n d i t i o n  c o r r e c t i o n s  t o  t h e  t h i r d - s t a g e  g u i d a n c e  s y s t e m  

b e f o r e  t h i r d - s t a g e  s e p a r a t i o n .  

1 .2 .4 .3  I n e r t i a l  System. The t h i r d - s t a g e  g u i d a n c e  s y s t e m  

w i l l  u t i l i z e  t h e  programmer and a u t o p i l o t  o f  t h a t  s t a g e  f o r  

d i r e c t i o n a l  c o n t r o l ,  and t h e  i n t e g r a t e d  o u t p u t  of an  a c c e l e r o m e t e r  

mounted a l o n g  t h e  t h r u s t  a x i s  f o r  speed  c o n t r o l .  I n  a d d i t i o n ,  

an a c c u r a t e  a t t i t u d e - r e f e r e n c e  g y r o  may be  r e q u i r e d  i n  t h e  second  

s t a g e .  The t h i r d - s t a g e  gu idance  sys t em w i l l  u s e  i n i t i a l  c o n d i t i o n s  

d e t e r m i n e d  p r i o r  t o  l a u n c h ,  i f  r e a s o n a b l y  a c c u r a t e  c u t o f f  f o r  t h e  

GE 405-"engine i s  a v a i l a b l e ;  i f  n o t ,  t h e  s y s t e m  r e q u i r e s  t h a t  t 

i n i t i a l  c o n d i t i o n  c o r r e c t i o n s  b e  computed and t r a n s m i t t e d  f r o m  

t h e  r a d i o - g u i d a n c e  sys t em.  

1 .2 .5 .  Sys tem I n t e q r a t i o n  

1 .2 .5 .1  G e n e r a l .  The d e s i g n  and o p e r a t i o n a l  r e q u i r e m e n t s  

of e a c h  of t h e  major  e l e m e n t s  of t h e  VEGA v e h i c l e  s h a l l  be co- 

o r d i n a t e d  i n  s u c h  a manner a s  t o  s a t i s f y  t h e  o v e r a l l  s y s t e m  

o b j e c t i v e s  of  p e r f o r m a n c e ,  r e l i a b i l i t y ,  and s a f e t y .  

1 .2 .5 .2  C a b l i n q .  E l e c t r i c a l  c o n n e c t i o n s  be tween t h e  

v a r i o u s  e l e m e n t s  of t h e  v e h i c l e  and t h e  ground l a u n c h  and check-  

o u t  equipment  s h a l l  be  a r r a n g e d  s o  t h a t  i t  i s  p o s s i b l e  t o  ade-  

q u a t e l y  t e s t  t h e  per formance  of t h e  i n d i v i d u a l  e l e m e n t s  and 

i n t e r s t a g e  c o n n e c t i o n s  r e q u i r e d  f o r  s u c c e s s f u l  f l i g h t  o p e r a t i o n .  
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1.2.5.3 Firinq Preparations. The system shall be 

designed so that the fueling, pressurization, and checkout 

operations required for launching can be conducted as inde- 

pendently as possible without decreasing system reliability. 
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SECTION 2. TECHNICAL REQUIREMENTS 

2 .1  F i r s t  S t a q e .  

2 .1 .1  Propu Is i o n .  

2.1.1.1 G e n e r a l .  The f i r s t - s t a g e  p r o p u l s i o n  s y s t e m  w i l l  

be t h a t  d e f i n e d  by t h e  p e r t i n e n t  Ser ies  D ATLAS s p e c i f i c a t i o n s .  

2 .1 .1 .2  M o d i f i c a t i o n s .  It  i s  r e c o g n i z e d  t h a t  t h e  ATLAS 

p r o p u l s i o n  s y s t e m  i s  d e s i g n e d  and f a b r i c a t e d  t o  s a t i s f y  t h e  

r e q u i r e m e n t s  o f  a n  ICBM weapon s y s t e m .  For  t h e  u t i l i z a t i o n  of  

t h i s  b a s i c  p r o p u l s i o n  s y s t e m  i n  s p a c e  r e s e a r c h  v e h i c l e s ,  some o f  

t h e  m i l i t a r y  c o n s t r a i n t s  o n  d e s i g n  r e q u i r e m e n t s  may n o t  be a p p l i -  

c a b l e ,  and m o d i f i c a t i o n s  r e s u l t i n g  i n  improved p e r f o r m a n c e ,  

i n c l u d i n g  r e l i a b i l i t y ,  may be d e s i r a b l e .  

2 .1 .2  S t r u c t u r e .  The s t r u c t u r e  o f  t h e  ATLAS, a s  m o d i f i e d  f o r  

u s e  i n  t h e  VEGA v e h i c l e ,  s h a l l  be d e s i g n e d  t o  meet a l l  p e r t i n e n t  

ATLAS s p e c i f i c a t i o n s ,  p l u s  a p p r o p r i a t e  p o r t i o n s  o f  t h e  s p e c i f i c a -  

d- 

t i o n s  a p p l i c a b l e  t o  t h e  CENTAUR v e h i c l e .  S t r u c t u r a l  d e s i g n  

c r i t e r i a ,  b a s i c  l o a d  a n a l y s e s ,  and s t ress  and s t r a i n  a n a l y s e s  

s h a l l  be o b t a i n e d  f o r  a l l  c o n d i t i o n s  a p p l i c a b l e  t o  VEGA m i s s i o n s .  

The b a s i c  s t r u c t u r e  s h a l l  be m o d i f i e d  a s  n e c e s s a r y  t o  meet a l l  

c r i t i c a l  c o n d i t i o n s  s o  d e r i v e d .  Weight c o n t r o l ,  q u a l i t y  c o n t r o l ,  

i n s p e c t i o n  and a c c e s s ,  e n v i r o n m e n t a l  p r o t e c t i o n ,  p r o o f  t e s t i n g ,  

and  f i e l d  h a n d l i n g  o f  t h e  s t r u c t u r e  s h a l l  conform t o  ATLAS 

s t a n d a r d s ,  where a p p l i c a b l e .  

2 .1 .3  A u t o p i l o t  and C o n t r o l .  An a u t o p i l o t  and c o n t r o l  s y s t e m  

s h a l l  be p r o v i d e d  i n  t h e  f i r s t  s t a g e  f o r  r o l l ,  p i t c h ,  and yaw 

c o n t r o l  of  t h e  t h r e e - s t a g e  v e h i c l e .  The a u t o p i l o t  s y s t e m  s h a l l  
I 
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c o n s i s t  o f  s i n g l e - d e g r e e - o f - f r e e d o m  i n t e g r a t i n g  r a t e  g y r o s  and 

r a t e  g y r o s  s t a b i l i z i n g  t h e  a i r f r a m e .  C o n t r o l  of  t h e  v e h i c l e  may 

be e f f e c t e d  by s w i v e l i n g  t h e  rocke t  m o t o r s ,  s m a l l  j e t s ,  o r  

t u r b i n e  e x h a u s t ,  w i t h  p r e f e r e n c e  f o r  t h e  s t a n d a r d  ATLAS s y s t e m .  

The a u t o p i l o t  s h a l l  be c a p a b l e  o f  overcoming a l l  known s o u r c e s  o f  

t o r q u e  on t h e  a i r f r a m e ,  such  a s  w i n d s ,  f u e l  s l o s h ,  a e r o d y n a m i c s ,  

a i r f r a m e  b e n d i n g ,  and r o c k e t  motor  m i s a l i g n m e n t .  If  d e s i r e d ,  

common usage  o f  some p o r t i o n s  o f  t h e  a u t o p i l o t  and c o n t r o l  s y s t e m  

may be employed by a l l  s t a g e s .  The a u t o p i l o t  s h a l l  _ _  be c a p a b l e  of 7 

a c c e p t i n g  s t e e r i n g  commands from an  ICBM-type r a d i o - g u i d a n c e  

s y s t e m  l o c a t e d  i n  t h e  second  s t a g e  o f  t h e  v e h i c l e .  

2 .1 .4  S e p a r a t i o n .  The f i r s t  s t a g e  s h a l l  be e q u i p p e d  w i t h  a l l  

I 

/- - 

n e c e s s a r y  d e v i c e s  t o  o b t a i n  r e l i a b l e  and r e p r o d u c i b l e  b e h a v i o r  

upon s e p a r a t i o n  o f  t h e  second s t a g e .  S e p a r a t i o n  of  t h e  ATLAS 

e n g i n e s ,  a s  u s e d  i n  t h e  ICBM m i s s i o n ,  w i l l  be r e q u i r e d  on t h e  

VEGA v e h i c l e .  

2 .1 .5  I n s t r u m e n t a t i o n .  

2.1.5.1 Te l e rne te r inq .  

2 .1 .5 .1 .1 .  A i r b o r n e  t e l e m e t e r i n g  equipment  s h a l l  

be i n s t a l l e d  i n  t h e  f i r s t  s t a g e  t o  accompl i sh  t h e  f o l l o w i n g  

o b j e c t i v e s :  

(1) E v a l u a t e  p r o p u l s i o n .  

( 2 )  E v a l u a t e  g u i d a n c e  and c o n t r o l  pe r fo rmance .  

( 3 )  O b t a i n  e n v i r o n m e n t a l  i n f o r m a t i o n  d u r i n g  f l i g h t .  

(4) E v a l u a t e  s e p a r a t i o n .  

( 5 )  Moni to r  r a n g e - s a f e t y  d e s t r u c t  e v e n t s  and o p e r a t i o n s .  

( 6 )  Make s u c h  o t h e r  measurements  d u r i n g  f l i g h t  a s  a r e  

deemed n e c e s s a r y .  
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2 . 1 . 5 . 1 . 2 .  I n  g e n e r a l ,  power f o r  a i r b o r n e  

i n s t r u m e n t a t i o n  s h a l l  be s u p p l i e d  f rom a s o u r c e  o t h e r  t h a n  t h e  

main APU. 

2 . 1 . 5 . 1 . 3 .  S u i t a b l e  t e s t  c o n s o l e s  and c h e c k o u t  

equipment  s h a l l  be p r o v i d e d  a s  n e c e s s a r y  t o  p e r f o r m  t e s t s  on  t h e  

t e l e m e t r y  e q u i p m e n t ,  b o t h  b e f o r e  i n s t a l l a t i o n  and a f t e r  i n s t a l l a -  

t i o n  on t h e  a i r f r a m e ,  and d u r i n g  a l l  c h e c k o u t s  t h e r e a f t e r  u n t i l  

t h e  missile i s  f i r e d .  T h i s  equipment  s h a l l  i n c l u d e  p r o v i s i o n  f o r  

o b t a i n i n g  permanent  t e l e m e t r y  r e c o r d i n g s  d u r i n g  i m p o r t a n t  t e s t s ,  

f o r  e v a l u a t i o n  of  t h e  mi s s i l e  t e s t  pe r fo rmance .  

2 . 1 . 5 . 1 . 4 .  S u i t a b l e  r e c e i v i n g  and r e c o r d i n g  

equipment  s h a l l  be i n s t a : - l e d  and o p e r a t e d  a t  t h e  l a u n c h i n g  s i t e  

and a t  o t h e r  l o c a t i o n s  a s  r e q u i r e d  on t h e  r a n g e  complex t o  

r ece ive  and r e c o r d  t e l e m e t r y  d a t a  t h r o u g h o u t  t h e  powered f l i g h t  

of  t h e  f i r s t  s t a g e ,  o r  l o n g e r  i f  i n f o r m a t i o n  of  i n t e r e s t  i s  a v a i l -  

a b l e .  The l aunch  s t a t i o n  s h a l l  p r o v i d e  q u i c k - l o o k  d a t a  a s  

r e q u i r e d .  

2.1.5.1.5.  S u i t a b l e  q u a n t i t a t i v e  d a t a  r e d u c t i o n  

w i l l  be p r o v i d e d  t o  a l l o w  each  r e s p o n s i b l e  agency  t o  d e t e r m i n e  

miss i le  pe r fo rmance  and t o  d e t e c t  and e v a l u a t e  equipment  o r  com- 

p o n e n t  f a i l u r e s  a f t e r  t h e  f l i g h t .  A comple t e  s e t  of c a l i b r a t i o n  

r e c o r d s  f o r  t h e  a i r b o r n e  sys tem must  be m a i n t a i n e d .  

2 . 1 . 5 . 2  Ranqe S a f e t y .  R a n g e - s a f e t y  a i r b o r n e  equipment  

s h a l l  b e  p r o v i d e d  a s  n e c e s s a r y  t o  meet t h e  r e q u i r e m e n t s  of  t h e  

r a n g e .  A s s o c i a t e d  ground equipment t o  p e r f o r m  t h e  r a n g e - s a f e t y  

f u n c t i o n  s h a l l  a l s o  b e  p r o v i d e d ,  i n c l u d i n g  checkou t  c o n s o l e s ,  
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i n t e r r o g a t i o n  t r a n s m i t t e r ,  and any o t h e r  n e c e s s a r y  equ ipmen t .  

R e c o r d i n g  of  ground r a n g e - s a f e t y  e v e n t s  s h a l l  be p r o v i d e d .  

2.1.5.3 O t h e r  I n s t r u m e n t a t i o n .  Any o t h e r  i n s t r u m e n t a -  

t i o n  n e c e s s a r y  t o  d e t e r m i n e  s t a g e  p e r f o r m a n c e ,  e x c e p t  telemeter- 

i n g ,  s h a l l  be p r o v i d e d ,  i n c l u d i n g  camera c o v e r a g e ,  DOVAP, e t c .  

Raw d a t a  s h a l l  be s u i t a b l y  r e d u c e d  f o r  f l i g h t  a n a l y s i s  p u r p o s e s .  

2.1.6 Power. An APU s y s t e m  s h a l l  be p r o v i d e d  i n  t h e  f i r s t  

s t a g e  t o  s u p p l y  power f o r  a l l  e l e c t r i c a l  and c o n t r o l  r e q u i r e m e n t s  

of  t h e  f i r s t  s t a g e .  Wherever p o s s i b l e ,  a common power u n i t  s h a l l  

be p r o v i d e d  i n s t e a d  o f  several  s m a l l e r  u n i t s .  If d e s i r e d  a 

common APU may be p r o v i d e d  i n  t h e  second  s t a g e  t o  s u p p l y  t h e  
I_ 

- _  -- -- 
n e e d s  o f  bo_th-,_stages * 
. -  

2 . 2  Second S t a q e .  

2 . 2 . 1  Propu Is i o n .  

2 .2 .1 .1  G e n e r a l .  The s e c o n d - s t a g e  p r o p u l s i o n  s y s t e m  w i l l  
3c 

c o n s i s t  o f  a G e n e r a l  E l e c t r i c  405-H’engine, i n  a c c o r d a n c e  w i t h  

? 

t h e  p e r t i n e n t  s p e c i f i c a t i o n s ,  and p r o p e l l a n t  t a n k s  and p r e s s u r i -  

z a t i o n  s y s t e m  a s  d e s c r i b e d  i n  s p e c i f i c a t i o n s  t o  be  p r o v i d e d .  

2 . 2 . 1 . 2  S p e c i f i c .  

2 . 2 . 1 . 2 . 1 .  The p r o p u l s i o n  s y s t e m  s h a l l  be c a p a b l e  

o f  s a t i s f a c t o r y  o p e r a t i o n  w i t h  v a r i o u s  t o t a l  p r o p e l l a n t  w e i g h t s ,  

a s  d e f i n e d  by t h e  p a y l o a d  and m i s s i o n  r e q u i r e m e n t s  and t h e  ATLAS 

s t r u c t u r a l  l i m i t a t i o n s .  

@be 
2 . 2 . 1 . 2 . 2 .  R e - s t a r t  c a p a b i l i t y  s h a l l  

p r o v i d e d .  
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2 . 2 . 1 . 2 . 3 .  S h u t o f f  c a p a b i l i t y  o f  t h e  second  

s t a g e ,  a s  n e c e s s a r y  t o  s a t i s f y  t h e  r e q u i r e m e n t s  of  t h e  v e h i c l e  

g u i d a n c e  s y s t e m ,  s h a l l  be p r o v i d e d .  

2 .2 .1 .2 .4 .  Such component h e a t e r s ,  v e n t s ,  and 

r e l i e f  v a l v e s  a s  r e q u i r e d  s h a l l  be  p r o v i d e d  t o  i n s u r e  s y s t e m  

f i r i n g  r e a d i n e s s  a f t e r  t h e  maximum d e l a y  time p e r m i s s i b l e  f o r  t h e  

ATLAS b o o s t e r  s t a g e .  

2 . 2 . 2  S t r u c t u r e .  The s t r u c t u r e  of  t h e  second  s t a g e  s h a l l  be 

d e s i g n e d  t o  t h e  same c r i t e r i a  a s  t h o s e  f o r  t h e  f i r s t  s t a g e ,  p l u s  

a d d i t i o n a l  c r i t e r i a  p e c u l i a r  t o  t h e  s e c o n d - s t a g e  h a n d l i n g  and 

f l i g h t .  The s t r u c t u r e  s h a l l  mate i n t e r c h a n g e a b l y  w i t h  b o t h  f i r s t  

and t h i r d  s t a g e s  and s h a l l  a c c e p t  a r a n g e  of  l o a d i n g s  c o n s i s t e n t  

w i t h  t h e  w e i g h t s  and t r a j e c t o r i e s  u s e d  on t h e  v a r i o u s  VEGA 

m i s s i o n s .  The s t r u c t u r e  s h a l l  p r o v i d e  moun t ings  f o r  t h e  g u i d a n c e  

equ ipmen t  d e s c r i b e d  i n  o t h e r  s e c t i o n s  of  t h i s  s p e c i f i c a t i o n .  

Access  t o  t h e  s e c o n d - s t a g e  e n g i n e  and g u i d a n c e  equ ipmen t  s h a l l  b e  
I 

1: a v a i l a b l e  when t h e  v e h i c l e  i s  c o m p l e t e l y  a s s e m b l e d  on t h e  

i l a u n c h e r  and a l s o  when t h e  second s t a g e  i s  s e p a r a t e d  f rom t h e  

1 

o t h e r  s t a g e s .  

2.2.3 A u t o p i l o t  and C o n t r o l .  An a u t o p i l o t  and c o n t r o l  s y s t e m  

s h a l l  be p r o v i d e d  i n  t h e  second s t a g e  t o  c o n t r o l  t h e  a t t i t u d e  of 

t h e  mated second  and t h i r d  s t a g e s .  The a u t o p i l o t  s y s t e m  s h a l l  

c o n s i s t  of  s i n g l e - d e g r e e - o f - f r e e d o m  i n t e g r a t i n g  r a t e  g y r o s  and 

r a t e  g y r o s  s t a b i l i z i n g  t h e  a i r f r a m e .  C o n t r o l  may be e f f e c t e d  by 

s w i v e l i n g  t h e  r o c k e t  m o t o r ,  s m a l l  j e t s ,  o r  t h e  t u r b i n e  e x h a u s t .  

The a u t o p i l o t  s h a l l  be c a p a b l e  of  overcoming a l l  known s o u r c e s  

of  t o r q u e  on t h e  a i r f r a m e ,  such  a s  w i n d s ,  f u e l  s l o s h ,  
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a e r o d y n a m i c s ,  a i r f r a m e  b e n d i n g ,  and r o c k e t  motor  m i s a l i g n m e n t .  

I f  d e s i r e d ,  common u s a g e  of some p o r t i o n s  of t h e  a u t o p i l o t  and 

c o n t r o l  s y s t e m  may be employed by a l l  s t a g e s .  The a u t o p i l o t  -- ~ 

I_-- 

s h a l l  b e _ - c a p a b l e  of  a c c e p t i n g  s t e e r i n g  commands f rom an  ICBM-tw,e- ? 
I - >  

I -. 
__I- - 

r a d i o - g u i d a n c e  system l o c a t e d  i n  t h e  second  s t a g e .  P r o v i s i o n  

s h a l l  be made f o r  mounting and i n t e g r a t i o n  of  t h e  a i r b o r n e  p o r t i o n s  
.-.. .., ,..% - - "+_Il. -a- I-" " 

of  t h e  r a d i o - g u i d a n c e  sys t em.  The a t t i t u d e  d e v i a t i o n  a t  t h e  end  

of b u r n i n g  of  t h e  second s t a g e  s h a l l  be l ess  t h a n  *2 m ' l l i r a d i a n s  0 
%"J.u-c i n  p i t c h  and yaw, and *l d e g r e e  i n  r o l l .  

t 2.2.4 S e p a r a t i o n .  The second  s t a g e  s h a l l  be d e s i g n e d ,  e q u i p p e d ,  
I 

and i n s t r u m e n t e d  f o r  r e l i a b l e ,  r e p r o d u c i b l e  s e p a r a t i o n  and i g n i -  

t i o n .  The ach ievemen t  of  t h i s  c o n d i t i o n  s h a l l  be d e m o n s t r a t e d  by 

a n a l y s i s  and t e s t s  t o  t h e  maximum e x t e n t  r e a s o n a b l e  b e f o r e  f l i g h t .  

2 . 2 . 5  I n s t r u m e n t a t i o n .  The p r o v i s i o n s  of S e c t i o n  2 . 1 . 5  o f  t h i s  

s p e c i f i c a t i o n  s h a l l  a l s o  a p p l y  t o  t h e  s e c o n d - s t a g e  i n s t r u m e n t a t i o n .  

2 . 2 . 6  Power. An APU s y s t e m  s h a l l  be p r o v i d e d  i n  t h e  second  s t a g e  

, t o  s u p p l y  power f o r  a l l  e l e c t r i c a l  and c o n t r o l  r e q u i r e m e n t s  of t h e  

I 

--/---- 

f 7 /  

7 

s e c o n d  s t a g e .  Wherever p o s s i b l e ,  a common power u n i t  s h a l l  be 

p r o v i d e d  i n s t e a d  o f  s e v e r a l  s m a l l e r  u n i t s .  

ded  f o r  t h e  a i r b o r n e  p o r t i o n s  of  t h e  r a d i o - g u i d a n c e  s y s t e m s .  

Power s h a l l  be  p r o v i -  

2 .3  T h i r d  S t a q e .  

2 . 3 . 1  P r o p u l s i o n .  

2 . 3 . 1 . 1  G e n e r a l .  The t h i r d - s t a g e  p r o p u l s i o n  s y s t e m  s h a l l  

c o n s i s t  o f  a r e g e n e r a t i v e l y  c o o l e d  r o c k e t  e n g i n e  s u p p l i e d  w i t h  

N2C4 and N2H4 by a p r e s s u r i z e d  h e l i u m  pumping s y s t e m .  
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2 .3 .1 .2  C h a r a c t e r i s t i c s .  The p r o p u l s i o n  s y s t e m  s h a l l  have 

t h e  f o l l o w i n g  nominal  c h a r a c t e r i s t i c s :  

Vacuum t h r u s t ,  F' = 6000 l b s  
00 

Vacuum s p e c i f i c  i m p u l s e ,  I = 300 sec spoo 
C h a r a c t e r i s t i c  V e l o c i t y ,  C" = 5600 f p s  

M i x t u r e  r a t i o ,  r = 1 . 0  

Chamber p r e s s u r e ,  Pc = 150 p s i a  

Expans ion  r a t i o ,  E = 20.0 

2 . 3 . 1 . 3  S t o r a q e .  The s y s t e m  s h a l l  be c a p a b l e  o f  s t o r a g e  

> i n  a r e a d y - t o - f i r e  s t a t e ,  e x c e p t  f o r  p r e s s u r i z a t i o n ,  f o r  a p e r i o d  

$ o f  a t  l e a s t  ne month.  

2 . 3 . 1 . 4  C o a s t i n q .  Al though a p o s i t i v e  a c c e l e r a t i o n  i s  

r e q u i r e d  f o r  s a t i s f a c t o r y  s t a r t i n g ,  c o a s t i n g  w i t h  z e r o  a c c e l e r a -  

t i o n  a f t e r  s e c o n d - s t a g e  bu rnou t  s h a l l  be p e r m i s s i b l e .  

2.3.1.5 S h u t o f f .  T h r u s t  t e r m i n a t i o n  on command f rom t h e  

The v e l o c i t y  e r r o r  r e s u l t i n g  g u i d a n c e  s y s t e m  s h a l l  be p o s s i b l e .  

f rom s h u t o f f  s h a l l  be w i t h i n  t h e  l i m i t s  d e f i n e d  by t h e  g u i d a n c e  

s y s t e m  r e q u i r e m e n t s .  

2 .3 .2  S t r u c t u r e .  The s t r u c t u r e  of  t h e  t h i r d  s t a g e  s h a l l  be 

d e s i g n e d  t o  c r i t e r i a  c o n s i s t e n t  w i t h  t h o s e  a p p l i e d  t o  t h e  f i r s t  

and second  s t a g e s ,  p l u s  c r i t e r i a  p e c u l i a r  t o  t h i r d - s t a g e  h a n d l i n g  

and f l i g h t .  

2 . 3 . 2 . 1  Tanks .  The p r o p e l l a n t  t a n k s  s h a l l  be c o n s t r u c t e d  

f r o m  2014-T6 aluminum a l l o y  and s h a l l  be d e s i g n e d  t o  a nomina l  

y i e l d  s a f e t y  f a c t o r  of  1 . 0 .  

made f rom 6 A1-4V t i t a n i u m  a l l o y  and s h a l l  be d e s i g n e d  t o  a n  

The p r e s s u r i z i n g - g a s  t a n k s  s h a l l  be - x 
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u l t i m a t e  s a f e t y  f a c t o r  of 1 . 3 .  S t r u c t u r a l  a n a l y s i s  and t e s t s  

w i l l  be made t o  a s s u r e  c o n f o r m i t y  t o  t a n k  s p e c i f i c a t i o n s .  

2 .3 .2 .2  I n t e r t a n k  and A f t  S t r u c t u r e .  The i n t e r t a n k  and 

a f t  s t r u c t u r e s  s h a l l  be semimonocoque s h e l l s  made f rom aluminum 

and magnesium a l l o y s .  

2 .3 .2 .3  Guidance  Compartment.  The t h i r d - s t a g e  s t r u c t u r e  

s h a l l  i n c l u d e  a compartment  s u i t a b l e  t o  c o n t a i n  t h e  i n j e c t i o n  

g u i d a n c e  sys t em.  

2 .3 .2 .4  Pay load  At t achmen t s .  The t h i r d - s t a g e  s t r u c t u r e  

s h a l l  be d e s i g n e d  t o  s u p p o r t  and accommodate a l l  p a y l o a d s  s p e c i -  

f i e d  f o r  t h e  VEGA v e h i c l e .  

2 .3 .3  A u t o p i l o t  and C o n t r o l .  An a u t o p i l o t  and c o n t r o l  s y s t e m  

s h a l l  be p r o v i d e d  f o r  r o l l ,  p i t c h ,  and yaw c o n t r o l  o f  t h e  t h i r d  

s t a g e  and t h e  p a y l o a d .  The a t t i t u d e  s h a l l  be measured  by s i n g l e -  

d e g r e e - o f - f r e e d o m  i n t e g r a t i n g  r a t e  g y r o s ,  and r a t e s  s h a l l  be  

measured by r a t e  g y r o s  o r  ne tworks .  

s w i v e l i n g  t h e  r o c k e t  motor  o r  s m a l l  j e t s .  The a u t o p i l o t  s h a l l  be 

c a p a b l e  of  overcoming a l l  known s o u r c e s  o f  t o r q u e  o n  t h e  a i r f r a m e ,  

s u c h  a s  w i n d s ,  f u e l  s l o s h ,  ae rodynamics ,  a i r f r a m e  b e n d i n g ,  and 

r o c k e t  motor  m i s a l i g n m e n t .  I f  d e s i r e d ,  common u s a g e  of  some 

p o r t i o n s  o f  t h e  a u t o p i l o t  and c o n t r o l  s y s t e m  may be employed by 

a l l  s t a g e s .  Fo r  some m i s s i o n s ,  a t t i t u d e  c o n t r o l  o f  t h e  l a s t  s t a g e  

d u r i n g  c o a s t i n g  f l i g h t  w i l l  be r e q u i r e d ,  n e c e s s i t a t i n g  p r o v i s i o n s  

f o r  c o n t r o l  w i t h o u t  t h e  u s e  of t h e  g imba led  r o c k e t  t h r u s t  chamber .  

A t t i t u d e  a t  t h e  end  o f  b u r n i n g  of t h e  t h i r d  s t a g e  s h a l l  be 

c o n t r o l l e d  t o  w i t h i n  k5 m i l l i r a d i a n s  of  t h e  d e s i r e d  o r i e n t a t i o n .  

C o n t r o l  may be e f f e c t e d  by 

Page 15 



2 . 3 . 4  S e p a r a t i o n .  The t h i r d  s t a g e  s h a l l  be  d e s i g n e d  e i t h e r  (1) 

t o  i g n i t e  and s e p a r a t e  immedia t e ly  upon shutdown of  t h e  s e c o n d  

s t a g e ,  o r  ( 2 )  t o  s e p a r a t e  and c o a s t  a s  l ong  a s  n e c e s s a r y  b e f o r e  

i g n i t i o n .  Dur ing  t h i s  c o a s t i n g  p e r i o d ,  t h e  a t t i t u d e  o f  t h e  s t a g e  

s h a l l  be  c o n t r o l l e d  t o  be w i t h i n  r e q u i r e d  t o l e r a n c e s  a t  e n g i n e  

i g n i t i o n ,  and d e v i c e s  s h a l l  be s u p p l i e d  t o  a s s u r e  s u c c e s s f u l  i g n i -  

t i o n  a f t e r  t h e  c o a s t  p e r i o d .  

2 .3 .5  I n s t r u m e n t a t i o n .  The p r o v i s i o n s  o f  S e c t i o n  2 . 1 . 5  o f  t h i s  

s p e c i f i c a t i o n  s h a l l  a l s o  a p p l y  t o  t h e  t h i r d - s t a g e  i n s t r u m e n t a t i o n ,  

e x c e p t  t h a t  no r a n g e - s a f e t y  equipment  w i l l  be  c a r r i e d  i n  t h e  t h i r d  

s t a g e .  

2 .3 .6  Power. An APU s y s t e m  s h a l l  be p r o v i d e d  i n  t h e  t h i r d  s t a g e  

t o  s u p p l y  a l l  e l e c t r i c a l  and c o n t r o l  r e q u i r e m e n t s  o f  t h e  t h i r d  

s t a g e .  Fo r  some m i s s i o n s ,  a c o a s t i n g  p e r i o d  be tween s e c o n d - s t a g e  

c u t o f f  and t h i r d - s t a g e  i g n i t i o n  w i l l  r e q u i r e  p r o v i s i o n  o f  a t t i t u d e  

c o n t r o l  f o r  l o n g  p e r i o d s  of t i m e ,  t h u s  n e c e s s i t a t i n g  a v e r y  e f f i -  

c i e n t  power s u p p l y .  

2.4 P a y l o a d  Compartment 

The p a y l o a d  compartment  and i t s  a t t a c h m e n t s  s h a l l  be d e s i g n e d  t o  

ma te  w i t h  t h e  t h i r d  s t a g e  and t o  a c c e p t  t h e  l o a d s  and e n v i r o n m e n t s  

c h a r a c t e r i s t i c  o f  t h e  p a r t i c u l a r  m i s s i o n .  I n  t h e  e v e n t  t h a t  a 

s e p a r a t e  s h r o u d ,  o r  aerodynamic  p r o t e c t i v e  cover ,  i s  u s e d  and i s  

j e t t i s o n e d  d u r i n g  f l i g h t ,  t h e  d e s i g n  r e q u i r e m e n t s  on  t h i s  s h r o u d  

s h a l l  be c o m p a t i b l e  w i t h  t h e  r e q u i r e m e n t s  on  t h e  r e s t  of  t h e  

v e h i c l e  s t r u c t u r e .  
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2.5 Ground Suppor t  Equipment 

2 . 5 . 1  F u e l i n q .  Equipment f o r  l o a d i n g ,  u n l o a d i n g ,  and r e l o a d i n g  

of p r o p e l l a n t s  and o t h e r  f l u i d s  i n  a l l  s t a g e s  must be s u p p l i e d  

and s h a l l  p e r f o r m  r e l i a b l y  and a c c u r a t e l y .  F i l l  times and o t h e r  

a s p e c t s  o f  t h e  p r e f i r i n g  countdown s h a l l  be c o m p a t i b l e  w i t h  ATLAS 

s p e c i f i c a t i o n s  and p r a c t i c e  t o  t h e  e x t e n t  p r a c t i c a l  f o r  t h i s  

a p p l i c a t i o n .  

2 .5 .2  Checkou t .  Equipment s h a l l  be s u p p l i e d  t h a t  c a n  d e t e r m i n e  

t h e  f u n c t i o n a l  c o n d i t i o n  of  a l l  o p e r a t i n g  sys t ems  i n  t h e  v e h i c l e  

and i n  t h e  ground equipment .  The q u a n t i t y  of  c h e c k o u t  equipment  

s h a l l  be s u c h  a s  t o  s u p p o r t  t h e  r e q u i r e d  f i r i n g  r a t e  w i t h  a 

r e a s o n a b l e  a l l o w a n c e  f o r  a v a i l a b i l i t y  of  s p a r e s .  

2.5.3 Launchinq F a c i l i t i e s .  E x i s t i n g ,  m o d i f i e d ,  o r  new l a u n c h i n g  

f a c i l i t i e s  must conform t o  t h e  s p e c i f i e d  m i s s i o n s  of  t h e  VEGA 

v e h i c l e  and must i n c o r p o r a t e  p r o v i s i o n s  f o r :  

(1) V e h i c l e  checkou t  i n  a p r o t e c t e d  a r e a .  

( 2 )  S t a g e  e r e c t i o n  and a s sembly  on l a u n c h e r .  

( 3 )  F u e l i n g .  

( 4 )  F i r i n g .  
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SECTION 3. GENERAL PROVISIONS 

3.1 Competinq C h a r a c t e r i s t i c s .  

Where competing c r i t e r i a  e x i s t  i n  t h e  d e s i g n  of t h e  s y s t e m ,  t h e y  

s h a l l  be  g i v e n  p r e f e r e n c e  i n  t h e  f o l l o w i n g  o r d e r :  

(1) P e r s o n n e l  s a f e t y .  

i 
4 
L 

3.2  

( 2 )  I n - f l i q h t  and l aunch-on- t ime  r e l i a b i l i t y .  
___c 

r-( 3) Pay load  c a p a b i l i t y .  

L( 5 )  Accuracy.  

( 6 )  Growth p o t e n t i a l .  

( 7 )  C o m p a t i b i l i t y  mlith o t h e r  programs.  G 
Envi ronmen t s .  

T h i s  s y s t e m  i s  most l i k e l y  t o  be  o p e r a t e d  i n  low l a t i t u d e s  and ,  

t h e r e f o r e ,  h o t  and humid r a t h e r  t h a n  c o l d  and d r y  e n v i r o n m e n t s  s h o u l d  

be  emphas ized  i n  i t s  d e s i g n .  

3 .2 .1  T e m p e r a t u r e  L i m i t s .  

(1) S t o r a g e  of empty v e h i c l e ,  +20 t o  +130°F 

( 2 )  S t o r a g e  of v e h i c l e  a f t e r  f i l l i n g  t a n k s ,  +25 t o  + l l O ° F  

(3 )  F i r i n g ,  ambient  a i r  +25 t o  + l l O ° F ,  w i t h  l o c a l  e q u i p -  

ment t e m p e r a t u r e s  c o n t r o l l e d  more c l o s e l y ,  i f  

r e q u i r e d  

3.2.2 T i m e  and Humidi ty .  

(1) Empty v e h i c l e ,  6 months a t  8 0 ° F ,  and 40% r e l a t i v e  

h u m i d i t y  

( 2 )  On pad ,  f i l l e d  e x c e p t  f o r  l o x ,  2 w e e k s  a t  t e m p e r a t u r e  

l i s t e d  above ,  and 80% r e l a t i v e  h u m i d i t y .  
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3.3 R e l i a b i l i t y  T e s t i n q  and Q u a l i t y  C o n t r o l .  

3.3.1 I n s p e c t i o n .  I n s p e c t i o n  s h a l l  be c o n d u c t e d  t h r o u g h o u t  t h e  

f a b r i c a t i o n  and a s sembly  of t h e  v e h i c l e  s y s t e m  i n  a c c o r d a n c e  w i t h  

t h e  h i g h e s t  q u a l i t y - a s s u r a n c e  s t a n d a r d s  employed i n  mi s s i l e  con- 

s t r u c t i o n .  I n s p e c t e d  equipment  s h a l l  be s o  marked.  

3.3.2 E n v i r o n m e n t a l  S p e c i f i c a t i o n s .  T h e  e n v i r o n m e n t a l  c o n d i t i o n s  

a s s o c i a t e d  w i t h  t h e  v e h i c l e  s t a g e s  and p a y l o a d  s h a l l  be  d e t e r m i n e d  

and d e t a i l e d  s p e c i f i c a t i o n s  e s t a b l i s h e d  c o v e r i n g  t h e  e s s e n t i a l  

c h a r a c t e r i s t i c s .  

3.3.3 E n v i r o n m e n t a l  Type-Approval  T e s t i n q .  Equipment  e n v i r o n -  

m e n t a l  s p e c i f i c a t i o n s  s h a l l  be e s t a b l i s h e d ,  b a s e d  on t h e  b e s t  

a v a i l a b l e  d a t a ,  The mean-extreme env i ronmen t  s h a l l  b e  d e t e r m i n e d  

and s p e c i f i e d .  Sample models  of a l l  equ ipmen t s  s h a l l  b e  s u b j e c t -  

ed t o  t y p e - a p p r o v a l  e n v i r o n m e n t s  and t h e i r  s u c c e s s f u l  pe r fo rmance  

s h a l l  b e  a d e q u a t e l y  d e m o n s t r a t e d .  An a p p r o p r i a t e  number of s u c h  

u n i t s  s h a l l  be s o  t e s t e d  and marked, and t h e r e a f t e r  s h a l l  b e  

c o n s i d e r e d  expended and u n u s a b l e .  T h i s  p r o c e d u r e  s h a l l  e s t a b l i s h  

t h e  equipment  d e s i g n  a s  approved  f o r  f l i g h t  u s e .  

3.3.4 S y s t e m  T e s t i n q .  S p e c i f i c a t i o n s  s h a l l  b e  e s t a b l i s h e d  f o r  

t e s t i n g  e v e r y  c o n c e i v a b l e  and r e a s o n a b l e  f e a t u r e  of t h e  s y s t e m  

when t h e  v e h i c l e  i s  i n  a c o m p l e t e l y  a s sembled  s t a t e .  The o v e r a l l  

s y s t e m  t e s t  of  t h e  c o m p l e t e l y  a s sembled  v e h i c l e  s h a l l  be s u c c e s s -  

f u l l y  c o n d u c t e d  b e f o r e  t h e  v e h i c l e  i s  s h i p p e d  t o  t h e  r a n g e .  T h i s  

o v e r a l l  s y s t e m  t e s t  s h a l l  be  s u c c e s s f u l l y  r e p e a t e d  a t  t h e  r a n g e  

a s s e m b l y  b u i l d i n g  b e f o r e  t h e  miss i le  i s  moved t o  t h e  f i r i n g  pad. 

3.4 Documen ta t ion .  

The f o l l o w i n g  d o c u m e n t a t i o n  s h a l l  be p r e p a r e d  and m a i n t a i n e d  a s  
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r e q u i r e d  t o  d e f i n e  c o m p l e t e l y  t h e  VEGA sys tem:  

(1) Drawings and s p e c i f i c a t i o n s  

( 2 )  P r o c e d u r e s  and f i r i n g  i n s t r u c t i o n s  

(3)  E n g i n e e r i n g  r e p o r t s  

( 4 )  

( 5 )  T e s t  r e p o r t s  

( 6 )  

( 7 )  

I n s p e c t i o n  and q u a l i t y  c o n t r o l  r e p o r t s  

F l i g h t  r e p o r t s  and f l i g h t  d a t a  

Comple te  h i s t o r i c a l  r e c o r d  d e s c r i b i n g  e a c h  v e h i c l e  

3.5 Pe r fo rmance  F a c t o r s  C o n t r o l .  
t 

c 
t I n  o r d e r  t h a t  t h e  p a y l o a d  w e i g h t  c a n  be  p r o p e r l y  matched t o  t h e  

v e h i c l e  f o r  e a c h  s p e c i f i c  f l i g h t  m i s s i o n  a t  t h e  e a r l i e s t  p r a c -  

t i c a l  d a t e ,  a d e q u a t e  c o n t r o l s  and r e c o r d s  s h a l l  b e  m a i n t a i n e d  

on a l l  f a c t o r s  a f f e c t i n g  v e h i c l e  p a y l o a d  c a p a b i l i t y .  I n c l u d e d  

i n  t h e s e  f a c t o r s  a r e  s u c h  i t e m s  a s  c o m p l e t e  d e t a i l e d  w e i g h t  

breakdowns ,  r o c k e t  e n g i n e  p e r f o r m a n c e ,  p r o p e l l a n t  o u t a g e s ,  

r e s i d u a l s ,  and d e t a i l e d  f l i g h t  h i s t o r i e s .  
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